Abstract
INTRODUCTION

21
While in most animals sexual selection presents itself in many elaborate and colorful ways, in social insects, pre-22 mating sexual selection is considered to be limited (Boomsma et al. 2005) . And still, there are various mechanisms 
43
CHCs between virgin queens (hereafter gynes) and males (drones). Those studies showed these differences to be 
47
To the best of our knowledge, no study examined sexual dimorphism in CHCs in Cataglyphis ants and the 48 mechanisms underlying sexual selection are still unknown in this large genus. In C. iberica a mixture of three linear 49 alkanes and methylalkanes (n-C27, nC29 and 3-meC29) has been suggested to function as queen pheromones but 
53
Another possible mechanism related to precopulatory sexual selection may involve altering acceptance threshold 54 making drones able to get closer to gynes without being harassed by workers (Helft et al. 2016; Helft et al. 2015) .
55
There is, indeed, evidence of drones mimicking the queen's chemical bouquet in ants, thus allowing them to escape 56 aggression from other drones (Cremer et al. 2002) or from workers (Franks and Hölldobler 1987 
60
Kinship between gynes and drones may also influence mate choice. Although it has been argued that discriminatory 
108
Data and Statistical analysis
109
Statistical analysis was performed using XLSTAT (https://www.xlstat.com; Addinsoft 2019;Boston, USA).
111
RESULTS
112
Chemical analysis of the non-polar fraction of the cuticular extracts of gynes and drones identified 34 long-chained
113
CHCs, ranging from pentacosane (c25) to tritriacontane (c33). All 34 compounds were identified in both gynes and 114 drones with no qualitative differences between them (Fig. 1) . Quantitative differences between the two groups were 115 examined in two ways: first, an analysis of absolute quantities calculated relative to an internal standard; second, an 116 analysis of the percentage of every compound in the total extract, calculated according to percent area in peak 117 integration (Table 1) 
119
In a linear discriminant analysis (LDA), both relative amounts and absolute quantities showed significant differences 120 between CHC profiles of gynes and drones (In Wilks' Lambda test (Rao's approximation) p-values were 0.044 and 121 0.002, for absolute amounts and relative amounts respectively). Relative amounts were less variable than absolute 122 amounts. Following an LDA analysis, a unidimensional test of equality of the means of the groups showed different 123 compounds to be significantly discriminating between gynes and drones in the two analyses; four compounds in the 124 relative amount analysis: C25; 11,15-dime C29; 2-me C30; C31; and 13 compounds in the absolute amounts 125 analysis: 5-me C25; 3-me C25; 10-me C26; 11+13-me C27; 11,15-dime C27; 3-me C27; C28; 11+13-me C29; 3-6 me C29; 7,11,15-trime C29; C30; 4-me C30; 13+15-me C31. Only one compound was identified in both analyses -127 7,11,15-trime C27 (Table 1) 
156
We reported that on the days when ants were collected, we observed colonies with either gynes or drones (or neither 157 of the two) which may suggest that this species exhibit a split sex ratio (Boomsma 1991 
166
requires a long-term study. It is possible that colonies alternate between female and male production in different 167 years or that the production is temporally offset, so that drones are produced slightly before gynes or vice versa 168 (Keller et al. 1996) . Colonies, therefore, should be thoroughly examined at different times in the reproductive season 169 and in multiple years. We have not done so in the present study because our goal was different: to determine 170 differences in circular hydrocarbons between gynes and their potential mates as a potential mechanism involved in 171 sexual selection.
172
We reported using 1-3 gynes or drones from each of 6 female and 6 male producing colonies. This sample size may 
192
and it is known that such compounds reduce the waterproofing efficacy of the cuticle (Gibbs and Pomonis 1995) .
193
This reduced efficiency may, therefore, also play a role in signaling fitness, through the handicap principle (Heinze 194 and d'Ettorre 2009; Zahavi and Zahavi 1999) as it has been suggested before (Boulay et al. 2017 ).
195
Second, we have shown that it is important to analyze both total amounts and relative amounts. Our study showed 
